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(54) LIQUID EJECTOR AND LIQUID EJECTING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent lowering of print quality effectively when color print is carried out, smooth 
halftone expression is obtained or resolution is enhanced. 

SOLUTION: A head is constituted by arranging nozzles, a head array is formed by arranging the heads in the direction 
perpendicular to the arranging direction of the nozzles, and then application of energy from an energy generating 
element to liquid is controlled such that the ejecting direction of a liquid drop from the nozzle can be deflected, thus 
correcting positional shift of an impacting dot due to positional shift of the head in a head array. When color print is 
carried out, or smooth halftone expression is obtained, for example, dots are corrected to be superposed. When 
resolution is enhanced, dots are corrected not to be superposed or to enter the dot of any other head between the dots 
of one head. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which gives energy to the liquid in said liquid room, 

It has the nozzle which makes a drop the liquid of said liquid interior of a room, and carries out the regurgitation by said 



energy generation component, 

While putting said nozzle in order and constituting a head, said head is put in order in the direction of a list of a nozzle, 
and the direction which intersects perpendicularly, and it considers as a head train, 

It is liquid regurgitation equipment which the drop breathed out from each aforementioned nozzle in said head train is 
made to reach recorded media, and forms a dot, 

By controlling the method of grant of the energy to the liquid by said energy generation component, a deviation of the 
discharge direction of the drop breathed out from said nozzle is enabled, 

An impact location gap of the dot resulting from a location gap of said head in said head train is amended. 
Liquid regurgitation equipment characterized by things. 
[Claim 2] 

In liquid regurgitation equipment according to claim 1, 

The direction of a list of said head train is made into the conveyance direction of recorded media, 

An impact location gap of the dot of said conveyance direction and the direction which intersects perpendicularly is 

amended. 

Liquid regurgitation equipment characterized by things. 
[Claim 3] 

In liquid regurgitation equipment according to claim 1, 

An impact location gap of a dot is amended so that the dot which the drop breathed out from the n-th nozzle of the 
head of one in said head train forms, and the dots which the drop breathed out from the n-th nozzle of other heads 
forms may overlap. 

Liquid regurgitation equipment characterized by things. 
[Claim 4] 

In liquid regurgitation equipment according to claim 1, 

An impact location gap of a dot is amended so that the dot which the drop breathed out from the n-th nozzle of the 
head of one in said head train forms, and the dots which the drop breathed out from the n-th nozzle of other heads 
forms may not overlap. 

Liquid regurgitation equipment characterized by things. 
[Claim 5] 

In liquid regurgitation equipment according to claim 1, 

When a list and said S heads are located in a line by said nozzle in the pitch P, 

The core of the dot which the drop breathed out from the n-th nozzle of the head of one in said head train forms, and 

the core of the dot which the drop breathed out from the n-th nozzle of other heads forms amend an impact location 

gap of a dot so that only P/S may shift. 

Liquid regurgitation equipment characterized by things. 

[Claim 6] 

In liquid regurgitation equipment according to claim 1, 

The color of the drop breathed out from said nozzle is changed in said head unit, 

An impact location gap of the dot from which a color differs per head is amended. 

Liquid regurgitation equipment characterized by things. 

[Claim 7] 

In liquid regurgitation equipment according to claim 1, 

Two or more said head trains are established, and it considers as a head column group, 
The color of the drop breathed out from said nozzle is changed per said head train, 
An impact location gap of the dot from which a color differs per head train is amended. 
Liquid regurgitation equipment characterized by things. 
[Claim 8] 

An energy generation component gives energy to the liquid in a liquid room, 

It is discharge as a drop from the nozzle which arranged the liquid of said liquid interior of a room in the head, 

It is the liquid regurgitation approach which the drop breathed out from said nozzle is made to reach recorded media, 

and forms a dot, 

By controlling the method of grant of the energy to the liquid by said energy generation component, a deviation of the 
discharge direction of the drop breathed out from said nozzle is enabled, 

An impact location gap of the dot resulting from a location gap of said head in the head train which put said head in 
order in the direction of a list of a nozzle and the direction which intersects perpendicularly is amended. 
The liquid regurgitation approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the technique of aiming at an improvement of image quality, by amending a gap of the impact 
location of a drop in the liquid regurgitation equipment and the liquid regurgitation approach of making a drop reach 
recorded media and forming a dot. 

Moreover, it is related with the technique of attaining high definition-ization of record dot resolution, by shifting the 

impact location of a drop intentionally. 

[0002] 

[Description of the Prior Art] 

Conventionally, in the ink jet printer which is one of the liquid regurgitation equipment, the nozzle is usually equipped 
with the head arranged in in the shape of a straight line. And by carrying out the regurgitation of the drop of minute ink 
one by one towards recorded media, such as printing paper which countered the nozzle side and has been arranged 
from each nozzle of this head, the dot of an approximate circle form is formed in all directions, and the image and the 
alphabetic character are expressed as stippling. 
[0003] 

Here, the thermal method which makes ink breathe out using heat energy as one of the regurgitation methods of ink is 
learned. 

The regurgitation equipment of this thermal method is equipped with the liquid ink room in which ink is held as a liquid, 
the exoergic resistor as an energy generation component prepared in the liquid ink interior of a room, and the nozzle 
which makes ink a drop and carries out the regurgitation. And heat ink quickly by the exoergic resistor, the ink on an 
exoergic resistor is made to generate air bubbles, and the drop of ink is made to breathe out from a nozzle with the 
energy at the time of gassing. 
[0004] 

From a viewpoint of head structure, the serial method which is made to move a head crosswise [ of recorded media ] 
and performs a print, and the Rhine method which has arranged many heads side by side crosswise [ of recorded 
media ], and formed the Rhine head for print width of face are held further again. 
[0005] 

In this Rhine method, forming the head covering full [ of recorded media ] in one with a silicon wafer, glass, etc. has 
various problems, such as the manufacture approach, a yield problem, an exoergic problem, and a cost problem, and it 
is not realistic. 

For this reason, it is known by installing two or more small heads (the list lay length of a nozzle being the limitation 
where 1 inch or less extent is practical, even if this also has various constraint and it is large.) so that edges may be 
connected, and performing suitable signal processing for each head that it will be made to perform record which led to 
full [ of recorded media ] in the phase which carries out a print to recorded media (for example, patent reference 1 
reference.). 
[0006] 

[Patent reference 1] 

JP,2002-36522,A 

[0007] 

[Problem(s) to be Solved by the Invention] 

However, there were the following troubles in the above-mentioned Prior art. 

First, when an ideal condition is explained, drawing 8 is drawing having shown typically the dot which the drop 
breathed out from the nozzle of a head forms with the head train which put the head in order in the direction of a list of 
a nozzle, and the direction which intersects perpendicularly. 

That is, drawing 8 (a) puts in order four heads 1 1 A, 1 1 B, 1 1 C, and 1 1 D which put in order and constituted the nozzle 
18 in one train in the direction of a list of a nozzle 18, and the direction which intersects perpendicularly, and a head 
makes it the head train of four trains. And the ink of four colors of yellow, cyanogen, MAZENDA, and Black is 
separately held in the liquid ink room (not shown) as a liquid, and the regurgitation is carried out from a nozzle 18 by 
making the ink of four different colors for every heads 11A-11D into a drop by the energy generation component (not 



shown) which gives energy to the liquid in a liquid ink room. 
[0008] 

Here, the direction of X and the direction of Y are defined like drawing 8 (a) for convenience (also setting to other 
drawings hereafter the same.). 

Therefore, without moving the head train which consists of heads 11A-11D put in order in the direction of Y by 
installing Heads 11A-11D until it becomes die length respectively comparable as the width of face (the direction of X) of 
recorded media in the case of the Rhine method, recorded media are conveyed in the direction of Y p and the print 
covering the whole surface of recorded media is made possible. 

Moreover, although the head train of the direction of Y makes the ink of four colors different, respectively discharge 

and makes a color print possible, four or more colors may be used for it. 

[0009] 

However, the ** type-izing [ the nozzle 18 / the number and magnitude ] in order to give explanation intelligible. 
Moreover, at the time of a print, it cannot breathe out to the same timing, but all nozzles may be shifted suitably and 
may carry out the regurgitation. In that case, in order to prevent a location gap of the impact location on recorded 
media, corresponding to a regurgitation timing sequence, the location of the direction of Y of a nozzle may be amended 
beforehand, but in order to give explanation intelligible here, the example which carried out all the locations of the 
direction of Y on the straight line is made into the example of representation. 
[0010] 

In addition, in the case of a serial method, while the head train which consists of heads 11A-11D moves in the direction 
of Y of drawing 8 (a), a print is performed crosswise [ of recorded media ] (the direction of Y). And if a head train moves 
the distance for an one pass, only the specified quantity will move in the direction of X, recorded media will repeat 
actuation with the same head train again, and the print covering the whole surface of recorded media will be performed 
[0011] 

Next, drawing 8 (b) shows the dot D formed of the ideal head train shown in drawing 8 (a), 
that is, if there is no deviation in a discharge direction in case the regurgitation of the drop of ink is carried out from the 
nozzle 18 of a head, make it the Rhine method » make it a serial method since a drop reaches the location 
corresponding to a nozzle 18, the dot D located in a line in the direction of X of recorded media is formed 
corresponding to a nozzle 18. 

In addition, if it is the Rhine method when there is no deviation in a discharge direction about the direction of Y, if it is a 
serial method, it will be decided to the regurgitation timing of the bearer rate of recorded media, and the drop from a 
nozzle 18 by the regurgitation timing of the drop from a nozzle 18 that the formation location of Dot D will be the 
passing speed of a head train. 

However, the ** type-izing [ a location and magnitude which the dot which adjoins in the direction of X and the direction 

of Y touches mutually ] in order to give explanation intelligible here. 

[0012] 

And a color print will become possible if the dot D which reached independently recorded media, such as discharge 

and printing paper, in the drop of ink by on demand one for every color is piled up to print data. 

In addition, although a color print may be realized by changing the concentration of not only the color of a drop but a 

drop, the number of regurgitation, discharge quantity, the impact location of a drop, area, etc, the magnitude of the dot 

D formed of the drop of four colors for the simplification of explanation is fixed, and the number of regurgitation 

presupposes that it is one. 

[0013] 

Then, if it is the ideal head train shown in drawing 8 (a), the dot D which the drop breathed out from the nozzle 18 (they 
are the n-th nozzles to the direction of X) to which Heads 11A-11D are equivalent forms overlaps exactly as they are 
shown in drawing 8 (b), when the direction of Y is the same location. 

Conversely, if it says, it is ideal to constitute a head train so that the dot D as shown in drawing 8 (b) may be formed 
[0014] 

However, it is difficult to constitute an ideal head train as shown in drawing 8 (a) for the reasons of dispersion on 
manufacture, a yield problem, a cost problem, etc. in fact. 

For example, only head 1 1 C in Heads 11A-11D carries out the location gap of the head train shown in drawing 9 (a) in 

the direction of X. And dot DC formed of the drop which originated in this location gap and was breathed out from the 

nozzle of head 1 1C As shown in drawing 9 (b), a location gap will be carried out in the direction of X. 

In the head train containing such a location gap head, since an original print is not made to the given print data print 

grace falls. 

[0015] 

Moreover, although densification of the nozzle arranged in a head is performed as a means for corresponding to high 



resolution-ization of record dot resolution, there is a limit also in narrowing the pitch of a nozzle. 

Then, as shown in drawing 10 (a), it may high-resolution-ize by considering as the so-called alternate arrangement 

which the pitch of a nozzle 18 arranges the completely same head side by side (they are two trains of Heads 1 1A and 

1 1B in the case of drawing 10 ). and shifts each pitch (it is a half-pitch in the case of drawing 10 ) (in the case of 

drawing 10 , it is twice). 

[0016] 

However, dot DA which the drop breathed out from the nozzle 1 8 of Heads 1 1 A and 1 1 B will form if it is the ideal head 
train shown in drawing 10 (a) DB Although only a half-pitch shifts as shown in drawing 10 (b) when the direction of Y is 
the same location, implementation of an ideal head train is difficult from dispersion on manufacture etc. in fact. 
Therefore, dot DA formed of the drop by which the pitch shifted halfway, originated in this and was breathed out from 
the nozzle of head 1 1 A like the head train shown in drawing 11 (a) Dot DB by head 1 1 B It will lap as shown in drawing 
H(b). " 

In such a head train, since an original print is not made to the given print data, print grace falls. 
[0017] " ~ " 

Therefore, the technical problem which this invention tends to solve is an original print's being made to be made using 
the technique (for example, an application for patent 2002-161928, an application for patent 2002-320861, and an 
application for patent 2002-320862) whose deviation of the already proposed discharge direction of a drop is enabled, 
and preventing deterioration of print grace by the applicant for this patent. 
[0018] 

[Means for Solving the Problem] 

This invention solves an above-mentioned technical problem with the following solution means. 
Invention according to claim 1 which is one of this inventions By the liquid room in which the liquid which should be 
breathed out is held, the energy generation component which gives energy to the liquid in said liquid room, and said 
energy generation component While having the nozzle which makes a drop the liquid of said liquid interior of a room, 
and carries out the regurgitation, putting said nozzle in order and constituting a head Put said head in order in the 
direction of a list of a nozzle, and the direction which intersects perpendicularly, and it considers as a head train. By 
being liquid regurgitation equipment which the drop breathed out from each aforementioned nozzle in said head train is 
made to reach recorded media, and forms a dot, and controlling the method of grant of the energy to the liquid by said 
energy generation component A deviation of the discharge direction of the drop breathed out from said nozzle is 
enabled, and it is characterized by amending an impact location gap of the dot resulting from a location gap of said 
head in said head train. 
[0019] 

For example, in liquid regurgitation equipment according to claim 1, invention according to claim 3 is characterized by 
amending an impact location gap of a dot so that the dot which the drop breathed out from the n-th nozzle of the head 
of one in said head train forms, and the dots which the drop breathed out from the n-th nozzle of other heads forms 
may overlap. 
[0020] 

Moreover, in liquid regurgitation equipment according to claim 1, invention according to claim 4 is characterized by 
amending an impact location gap of a dot so that the dot which the drop breathed out from the n-th nozzle of the head 
of one in said head train forms, and the dots which the drop breathed out from the n-th nozzle of other heads forms 
may not overlap. 
[0021] 

Furthermore, invention according to claim 5 is set to liquid regurgitation equipment according to claim 1. The core of 
the dot which the drop by which said nozzle is breathed out from the n-th nozzle of the head of one in said head train 
when a list and said S heads are located in a line in the pitch P forms, The core of the dot which the drop breathed out 
from the n-th nozzle of other heads forms is characterized by amending an impact location qap of a dot so that only 
P/S may shift. 7 
[0022] 

In the above-mentioned invention, each nozzle of a head is formed in the direction in which plurality differs possible 
[ the regurgitation / a drop ]. Moreover, the head which put in order and constituted the nozzle is put in order in the 
direction of a list of a nozzle, and the direction which intersects perpendicularly, and is made into the head train. 
And if its attention is paid to the n-th nozzles of each head in a head train, the dot which the drop breathed out from the 
nozzle forms will amend an impact location gap of a dot so that it may overlap or may not overlap. Moreover, when a 
list and S heads are located in a line by the nozzle in the pitch P, the core of a dot amends an impact location gap of a 
dot so that only P/S may shift. 
[0023] 



That is, in adjusting the impact location of a drop so that dots may overlap, when for example, a color print is assumed, 
and attaining high resolution-ization about the nozzle which is in the same location mutually with heads, it adjusts the ' 
impact location of a drop so that dots may not overlap, respectively. 

Moreover, when attaining high resolution-ization, it can also amend so that the dot of other heads may enter between 

the dots of the head of 1. 

[0024] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing etc. 
The liquid regurgitation equipment of the following operation gestalt is an ink jet printer, ink is used as a liquid, a slight 
quantity (for example, several pico liter) of the ink in which the liquid room in which ink is held is breathed out from a 
nozzle at a liquid ink room is a drop, and a dot means that by which one drop of ink was reached the target and formed 
in recorded media, such as printing paper. 

Moreover, by the energy generation component (this operation gestalt exoergic resistor 13), energy is given to the ink 
in a liquid ink room, and it carries out the regurgitation, using ink as a drop. And a deviation of the discharge direction 
of the drop breathed out from a nozzle is enabled by controlling the method of grant of the energy to the ink by the 
energy generation component In addition, an energy generation component may also constitute the whole surface of a 
liquid ink room. 
[0025] 

Here, if one drop reaches the target when using the ink of a different color, it will become the dot of the color, and if two 
or more drops reach the same location, it will become the dot of the color formed according to it. Therefore, a color 
print is realized by many dots being formed on recorded media. Moreover, high resolution will be realized if it is made 
for two or more drops not to reach the same location of the field which should be carried out a print. However, of 
course, the field which one drop does not reach, either may exist in recorded media. 

In addition, it cannot be overemphasized that the liquid regurgitation equipment used for this invention is not what is 

limited to the following operation gestalt. 

[0026] 

Drawin q 1 is the decomposition perspective view showing the head 1 1 of the ink jet printer (only henceforth a "printer") 
which applied the liquid regurgitation equipment by this invention. In drawinq 1 , although a nozzle sheet 17 is stuck on 
the barrier layer 1 6, it is disassembling and illustrating this nozzle sheet 1 7. 

In a head 1 1 , the substrate member 1 4 equips one field of the semi-conductor substrate 1 5 which consists of silicon 
etc., and this semi-conductor substrate 15 with the exoergic resistor 13 by which deposit formation was carried out. the 
conductor with which the exoergic resistor 13 was formed on the semi-conductor substrate 15 - it connects with the 
external circuit electrically through the section (not shown). 
[0027] 

Moreover, the barrier layer 16 consists of for example, a photosensitive cyclized-rubber resist or a dry film resist of an 
exposure hardening mold, and after a laminating is carried out to the whole field in which the exoergic resistor 13 of the 
semi-conductor substrate 15 was formed, it is formed by removing an unnecessary part according to a FOTORISO 
process. 

A nozzle sheet 17 is stuck on the barrier layer 16 further again so that two or more nozzles 18 may be formed, for 
example, it may be formed by the electrocasting technique by nickel and the location of a nozzle 18 may suit the 
location of the exoergic resistor 13, namely, so that a nozzle 18 may counter the exoergic resistor 13 
[0028] 

The liquid ink room 12 consists of a substrate member 14, a barrier layer 16, and a nozzle sheet 17 so that the 
exoergic resistor 13 may be surrounded. That is, the substrate member 14 constitutes the bottom wall of the liquid ink 
room 12 among drawinq 1 , the barrier layer 16 constitutes the side attachment wall of the liquid ink room 12 and a 
nozzle sheet 17 constitutes the ceiling wall of the liquid ink room 12. Thereby, the liquid ink room 12 has an opening 
field in a right-hand side front side among drawinq 1 , and this opening field and ink passage (not shown) are opened 
tor tree passage. 
[0029] 

It usually has the exoergic resistor 13 arranged, respectively in the liquid ink room 12 and each liquid ink room 12 on a 
scale of a 100-piece unit, and each of these exoergic resistor 13 can be chosen as a meaning by the command from 
the control section of a printer, and the one above-mentioned head 1 1 can be made to breathe out the ink in the liquid 
ink room 12 corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 
[0030] 

That is, ink is filled from the ink tank (not shown) combined with the head 1 1 at the liquid ink room 12. And by passing 
a short time, for example, the pulse current between 1-3microsec(s), to the exoergic resistor 13, the ink air bubbles of a 



gaseous phase are generated into the part which the exoergic resistor 13 is heated quickly, consequently touches the 
exoergic resistor 13, and it is pushed away by the ink of a certain volume by expansion of the ink air bubbles (ink boils). 
Of this, the ink of the volume equivalent to the ink in which the above-mentioned push of the part which touches a 
nozzle 18 was kicked is breathed out from a nozzle 18 as a drop, and reaches the target on the printing paper which is 
recorded media, and a dot is formed. 
[0031] 

Furthermore, with this operation gestalt, two or more heads 1 1 are arranged in crosswise [ of recorded media ], and the 
Rhine head is formed. 

Drawing 2 is the top view showing 1 operation gestalt of the Rhine head 10. In drawing 2 , four heads 1 1 ( M N-1\ N 
[ "N" ], 1 [ "N+r ), and "N+2") are illustrated. In forming the Rhine head 10, it installs two or more parts (head chip) 
excluding a nozzle sheet 17 from a head 1 1 among drawing 1 . And the Rhine head 10 is formed in the upper part of 
these head chips by sticking one nozzle sheet 17 with which the nozzle 18 was formed in the location corresponding to 
each liquid ink room 1 2 of all head chips. 
[0032] 

Here, among the pitch between the nozzles in each edge of the adjoining head 1 1 , i.e., drawing 2 , in the A section 
detail drawing, each head 1 1 is arranged so that spacing between the nozzle 18 in the right end section of the Nth 
head 1 1 and the nozzle 1 8 in the left end section of the N+1 st heads 1 1 may become equal to spacing between the 
nozzles 18 of ahead 11. 

Moreover, only a required number puts such a Rhine head 1 0 in order in the direction of a list of a nozzle 1 8, and the 
direction which intersects perpendicularly, and a head train is constituted. However, you may be the unification 
structure to which the separate Rhine head 10 was not later combined, but the head with which the nozzle was located 
in a line was further located in a line in the direction of a list of a nozzle, and the direction which intersects 
perpendicularly from the beginning. 

In addition, it is made for the location of physical relationship of the nozzles in the head which adjoins in a head train of 
the nozzle which corresponds in the case of a color print etc. to correspond, and, in high-resolution-izing etc., it is offset. 
[0033] 

Then, the nozzle part of this operation gestalt is explained more to a detail. 

Drawing 3 is the top view taking out and showing one nozzle part of a head 1 1 , and the sectional view of a side face. 
As shown in drawing 3 , with the head 1 1 of this operation gestalt, the exoergic resistor 13 divided into two is installed 
in one liquid ink room 12. Furthermore, the direction of a list of two divided exoergic resistors 13 is the direction of a list 
of a nozzle 18 (the inside of drawing 3 , longitudinal direction). In addition, with the top view of drawing 3 , the dashed 
line shows the nozzle 1 8. 
[0034] 

Thus, when it has the exoergic resistor 13 divided into two in one liquid ink room 12 and time amount (gassing time 
amount) until each exoergic resistor 13 reaches the temperature at which ink is boiled is made into coincidence, ink 
boils in coincidence on two exoergic resistors 13, and the drop of ink is breathed out in the direction of a medial axis of 
a nozzle 18. 

On the other hand, if time difference is given to the gassing time amount of two divided exoergic resistors 1 3, ink will 
not boil in coincidence on two exoergic resistors 13. Thereby, the discharge direction of a drop shifts [ of a nozzle 18 ] 
from a medial axis, and is deflected and breathed out. Therefore, a drop can be made to reach the location [ location / 
when a drop is breathed out without a deviation / impact ] shifted. 
[0035] 

Drawing 4 is drawing explaining the deviation of the discharge direction of a drop. In drawing 4 , if the liquid ink drop i is 
perpendicularly breathed out to the regurgitation side of the liquid ink drop i, the liquid ink drop i will be breathed out 
without a deviation among drawing 4 like the arrow head shown by the dotted line. On the other hand, when the 
discharge direction of the liquid ink drop i deviates and distance of a before [ the Pth page (impact side of the liquid ink 
drop i) of the printing paper whose regurgitation include angles are a regurgitation side and recorded media when only 
theta shifts from a vertical position (the inside of drawing 4 , Z1 or Z 2-way) ] is set to H (H is almost fixed), it is the 
impact location of the liquid ink drop i, 
deltaL=Hxtantheta 

Only deltaL come out of and called for will shift. 
[0036] 

Drawing 5 (a) and (b) are graphs which show the relation between the gassing time difference of the ink of the exoergic 
resistor 13 divided into two, and the regurgitation include angle of ink, and show the simulation result by the computer. 
It sets in this graph and is the direction of X (direction shown with the axis of ordinate theta x of a graph.), cautions; it 
is not the semantics of the axis of abscissa of a graph » drawing 8 - the same - the direction of a list of a nozzle 18 



(the side-by-side installation direction of the exoergic resistor 13) - it is - the direction (direction shown by axis-of- 
ordinate thetay of a graph.) of Y Cautions; it is not the semantics of the axis of ordinate of a graph. It is a direction (the 
conveyance direction of recorded media) perpendicular to the direction of X like drawing 8 . 
[0037] 

Moreover, drawing 5 (c) is actual measurement data at the time of making it an axis of abscissa by having made into 
the deflecting current 1/2 of the difference of the amount of currents between the exoergic resistors 1 3 divided into two 
as gassing time difference of the ink of the exoergic resistor 13. divided into two, and setting an axis of ordinate as the 
amount of deviations in the impact location of ink (it being surveyed using Above H as about 2mm) as a regurgitation 
include angle (the direction of X) of ink. 

In drawing 5 (c), said deflecting current was superimposed on exoergic resistor 13 of one of the two, having used the 
principal current of the exoergic resistor 1 3 as 80mA, and the deviation regurgitation of ink was performed 
[0038] 

In having time difference in the direction of a list of a nozzle 18 at gassing of the exoergic resistor 13 divided into two, 

as shown in drawing 5 , the regurgitation include angle of ink becomes less perpendicular, and the regurgitation 

include angle theta x (what is the amount of gaps from a perpendicular and is equivalent to theta of drawing 4 ) of the 

ink in the direction of a list of a nozzle 1 8 becomes large with gassing time difference. 

Thus, the exoergic resistor 1 3 divided into two is formed, and if the amount of currents passed to each exoergic 

resistor 13 is changed, it is controllable so that time difference arises in the gassing time amount on two exoergic 

resistors 1 3. And the discharge direction of ink can be deflected according to this time difference 

[0039] " j 

Next, how to deflect the discharge direction of a liquid ink drop is explained more concretely. 

Although drawing 6 was constituted so that the gassing time difference of two divided exoergic resistors 13 could be 

set up, it shows 1 operation gestalt. 

It enables it to set the discharge direction of a drop as eight steps in this example by having enabled it to set the 
current value difference which flows the deviation direction of a drop to resistance Rh-A and resistance Rh-B using the 
control signal of a triplet as eight kinds. In drawing 6 , resistance Rh-A and Rh-B are resistance of the exoergic resistor 
13 divided into two, and both are connected to the serial. The resistance power source Vh is a power source for giving 
an electrical potential difference to resistance Rh-A and Rh-B. 
[0040] 

The regurgitation control circuit 50 is controlling the current value difference which flows to resistance Rh-A and 
resistance Rh-B, is a circuit which controls the discharge direction of a drop, and is equipped with M1-M21 as a 
transistor. Transistors M4, M6, M9, M11, M14, M16, M19, and M21 are PMOS transistors, and others are NMOS 
transistors. Transistors M19 and M21 constitute current Miller circuit (henceforth "CM circuit"), respectively in 
transistors M4 and M6, transistors M9 and M11, transistors M14 and M16, and a list. Therefore, the regurgitation 
control circuit 50 is equipped with 4 sets of CM circuits. 
[0041] 

For example, since the gate of the gate of a transistor M6, a drain, and a transistor M4 is connected, the always same 
electrical potential difference is built over transistors M4 and M6, and it consists of CM circuits which consist of 
transistors M4 and M6 so that the almost same current may flow (other CM circuits are the same.). 
Moreover, transistors M3 and M5 function as the differential amplifier of CM circuit which consists of transistors M4 and 
M6, i.e., a switching element, (henceforth "the 2nd switching element"). Here, the 2nd switching element is for flowing a 
current between resistance Rh-A and Rh-B through CM circuit, or making a current flow out of between resistance Rh- 
A and Rh-B. 

Furthermore, it is the 2nd switching element of CM circuit where transistors M18 and M20 become transistors M8 and 
M10, transistors M13 and M15, and a list from transistors M19 and M21 at transistors M9 and M11, transistors M14 
and M16, and a list, respectively. 
[0042] 

And in CM circuit which consists of transistors M4 and M6, and the transistors M3 and M5 which are the 2nd switching 
element, the drains of transistors M4 and M3 and transistors M6 and M5 are connected (other 2nd switching element is 
the same.). 
[0043] 

Moreover, the drain of transistors M3, M8, M13, and M18 is connected to the drain of the transistors M4, M9, M14, and 
M19 which constitute a part of CM circuit, and the list at the middle point of resistance Rh-A and Rh-B. 
Furthermore, transistors M2, M7, M12, and M17 serve as a constant current source of each CM circuit, respectively, 
and the drain is connected to the source and the backgate of transistors M3, M8, M1 3, and M1 8, respectively. 
The drain is connected to resistance Rh-B and a serial, a transistor M1 is turned on when the regurgitation activation 



input switch A is set to 1 (ON), and it is constituted further again so that a current may be passed to resistance Rh-A 
and Rh-B. That is, a transistor M1 functions as a switching element (henceforth "the 1st switching element") which 
carries out ON/OFF of the supply of the current to resistance Rh-A and Rh-B. 
[0044] 

On the other hand, the output terminal of the AND gates X1-X9 is connected to transistors M1, M3, and M5 and the 
gate of .., respectively. In addition, although the AND gates X1-X7 are 2 input type things, the AND gates X8 and X9 
are 3 input type things. And at least one of the input terminals of the AND gates X1-X9 is connected with the 
regurgitation activation input switch A. 
[0045] 

Moreover, one input terminal is connected with deviation direction changeover switch C among the XNOR gates X10, 
X1 2, X14, and X16, and other one input terminal is connected with the deviation control switches J1-J3 or the 
regurgitation angle amendment switch S. 

Here, it is a switch for changing which as for deviation direction changeover switch C, deflects the discharge direction 
of a liquid ink drop in the direction of a list of a nozzle 18, and if deviation direction changeover switch C is set to 1 
(ON), one input of the XNOR gate X10 will be set to 1 . 

Moreover, the deviation control switches J1-J3 are switches for determining the amount of deviations when deflecting 
the discharge direction of a liquid ink drop, respectively, for example, if an input terminal J3 is set to 1 (ON), one of the 
inputs of the XNOR gate X1 0 will turn into 1 . 
[0046] 

Furthermore, each output terminal of the XNOR gates X10-X16 is connected to the AND gates X3 and X5 and one 
input terminal of .. through NOT-gate X11, X13, and while connecting with the AND gates X2 and X4 and one input 
terminal of.. 

Moreover, one of the input terminals of the AND gates X8 and X9 is connected with the regurgitation angle amendment 

switch K. 

[0047] 

The deviation amplitude-control terminals B are the transistors M2 and M7 used as the constant current source of each 
CM circuit, and a terminal which determines the current value of .., and are connected to transistors M2 and M7 and 
the gate of .. further again, respectively. 

And if the suitable electrical potential difference (Vx) for the deviation amplitude-control terminal B is impressed, since 
Vgs (electrical potential difference between the gate-sources) will be given to transistors M2 and M7 and the gate of .., 
a current flows to transistors M2 and M7 and and a current comes to flow from M2 from a transistor M3, and a 
transistor M8toM7 and.. 
[0048] 

Moreover, the source of a transistor M1 connected to resistance Rh-B and the transistors M2 and M7 used as the 

constant current source of each CM circuit, and the source of .. are grounded in the ground (GND). 

[0049] 

In the above configuration, the figure of "xN (N= 1, 2 and 4, or 50)" given to each transistors M1-M21 with the 
parenthesis document It is shown that the juxtaposition condition of a component is shown, for example, "x1 n (M12- 
M21) has a standard component, and it is shown that "x2" (M7-M1 1) has a component equivalent to what connected 
two standard components to juxtaposition. Hereafter, it is shown that "xN" has a component equivalent to what 
connected the standard component N individual to juxtaposition. 
[0050] 

Thereby, since transistors M2, M7, M12, and M17 are "x4", B x2", "xl", and "x1", respectively, if an electrical potential 
difference suitable between the gate of these transistors and a ground is given, each drain current will become the ratio 
of 4:2:1:1. 
[0051] 

Next, although actuation of the regurgitation control circuit 50 is explained, only paying attention to the transistors M3 
and M5 which are the switching element, it explains the beginning as CM circuit which consists of transistors M4 and 
M6. 

The regurgitation activation input switch A is set to 1 (ON) only when carrying out the regurgitation of the drop. 
Moreover, with this operation gestalt, when carrying out the regurgitation of the drop from one nozzle 18, the 
regurgitation activation input switch A is set to 1 (ON), and power is supplied only for the period for 1 .5 microseconds 
(1/64) to resistance Rh-A and Rh-B from the resistance power source Vh (5V). On the contrary, for 94.5 microseconds 
(63/64), the regurgitation activation input switch A is set to 0 (OFF), and is applied at the supplement period of the ink 
to the liquid ink room of the nozzle which breathed out the drop. 
[0052] 



For example, since the output of the XNOR gate X10 is set to 1 when it is A= 1, B=Vx (analog voltage), C= 1, and J3=1, 
A= 1 is inputted into the AND gate X2 as this output 1 , and the output of the AND gate X2 is set to 1 . Therefore, a 
transistor M3 is turned on. 

Moreover, since the output of NOT-gate X1 1 is 0 when the output of the XNOR gate X10 is 1, and A= 1 becomes the 
input of the AND gate X3 with this output 0, the output of the AND gate X3 is set to 0, and a transistor M5 serves as 
OFF. 
[0053] 

And since the drains of transistors M4 and M3 and the drains of transistors M6 and M5 are connected, when a 
transistor M3 is ON as mentioned above and M5 is OFF, a current flows from resistance Rh-A to a transistor M3, but in 
a transistor M6, since a transistor M5 is OFF, a current does not flow. 

Moreover, when a current does not flow to a transistor M6 with the property of CM circuit, a current does not flow to a 
transistor M4, either. Furthermore, since a transistor M2 is ON, in an above-mentioned case, a current flows from a 
transistor M3 only M2 among transistors M3, M4, M5, and M6. 
[0054] 

In this condition, if the electrical potential difference of the resistance power source Vh is built, a current will not flow to 
transistors M4 and M6, but a current will flow to resistance Rh-A. 

Moreover, since a current flows to a transistor M3, a current branches to a transistor M3 and resistance Rh-B side, 

after flowing resistance Rh-A. After the current which flowed to the transistor M3 side flows the transistor M2 which has 

determined the flowing current value, it is sent to a ground. On the other hand, after the current which flowed to the 

resistance Rh-B side flows the transistor M1 which is ON, it is sent to a ground. 

Therefore, the current which flows to resistance Rh-A and resistance Rh-B becomes Rh-A>Rh-B. 

[0055] 

Although it is the case of C= 1 , the above is as follows when it is next C= 0 (the other switches A and J3 are set to 1 
like the above) (i.e., when only the input of deviation direction changeover switch C is changed). 
When it is C= 0 and J3=1, the output of the XNOR gate X10 is set to 0. Thereby, since the input of the AND gate X2 is 
set to (0, 1 (A= 1 )), the output is set to 0. Therefore, a transistor M3 serves as OFF. 

Moreover, if the output of the XNOR gate X1 0 is set to 0, since the output of NOT-gate X1 1 will be set to 1 , the input of 

the AND gate X3 is set to (1 , 1 (A= 1)), and a transistor M5 is turned on. 

[0056] 

Although a current flows to a transistor M6 when a transistor M5 is ON, a current flows from the property of this and 
CM circuit also to a transistor M4. 

Therefore, a current flows according to the resistance power source Vh to resistance Rh-A, a transistor M4, and a 
transistor M6. And all the currents that flowed to resistance Rh-A flow to resistance Rh-B (since a transistor M3 is OFF, 
the current which flowed out resistance Rh-A does not branch to a transistor M3 side). Moreover, since a transistor M3 
is OFF, the current which flowed to the transistor M4 flows into a resistance Rh-B side altogether. Furthermore, the 
current which flowed to the transistor M6 flows to a transistor M5. 
[0057] 

As mentioned above, when it was C= 1, the current which flowed resistance Rh-A branched and flowed into the 
resistance Rh-B and transistor M3 side, but when it is C= 0, the current which flowed the transistor M4 besides [ which 
flowed resistance Rh-A ] a current enters into resistance Rh-B. 

Consequently, the current which flows to resistance Rh-A and resistance Rh-B serves as Rh-A<Rh-B. And the ratio 

serves as symmetry by C= 1 and C= 0. 

[0058] 

By changing the amount of currents which flows to resistance Rh-A and resistance Rh-B as mentioned above, gassing 
time difference can be acquired on the exoergic resistor 13 divided into two, and, thereby, the discharge direction of 
the drop of ink can be deflected. 

Moreover, the deviation direction of a drop can be changed to the position of symmetry in the direction of a list of a 

nozzle 18 by C=1 and C=0. 

[0059] 

In addition, although the above explanation made the example the time of only the deviation control switch J3 being 
ON/OFF, if ON/OFF of the deviation control switches J2 and J1 is carried out further, it is more fine and can set up the 
amount of currents passed to resistance Rh-A and resistance Rh-B. 

That is, the current passed to transistors M4 and M6 is controllable by the deviation control switch J3. Moreover, the 
current passed to transistors M9 and M1 1 can be controlled by the deviation control switch J2, and the current passed 
to transistors M14 and M16 can be further controlled by the deviation control switch J1 
[0060] 



And as mentioned above, to each transistor, a transistor M4, the M6:transistor M9, the M1 1 :transistor M14, and the 
drain current of the ratio of M16=4:2:1 can be passed. 

This uses the triplet of the deviation control switches J1-J3 for the deviation direction of a drop. (J1, J2, J3) It can be 
made to change to = (0, 0, 0), (0, 0, 1), (0, 1, 0), (0, 1, 1), (1, 0, 0), (1, 0, 1), (1, 1, 0), and eight steps that reach (1,1, 1). 
Moreover, if the electrical potential difference given between the gate of transistors M2, M7, M12, and M17 and a 
ground is changed, since the amount of currents is changeable, the ratio of the drain current which flows to each 
transistor can change the amount of deviations per step with 4:2:1 . 
[0061] 

Thus, deflecting a drop to one side and carrying out the regurgitation to it in addition to the impact location of a drop 

when a drop is breathed out without a deviation (perpendicularly to the field of recorded media, such as printing paper), 

from a nozzle 18, can also make it able to deviate to the other side, and it can also carry out the regurgitation. 

That is, in the example of drawing 6 , according to the input value of J1, J2, and J3, a drop can be made to be able to 

reach the location of arbitration among eight locations, and the deviation direction of a drop can be further changed to 

the position of symmetry in the direction of a list of a nozzle 1 8 by C= 1 and C= 0. 

[0062] 

In addition, although the example which makes eight steps deflect the discharge direction of a drop using the control 
signal of the triplet of J1-J3 was given in drawing 6 , a what bit [ not only this but ] control signal may be used, and a 
discharge direction can be deflected by applying the circuit shown in drawing 6 so that a drop may reach the location of 
either of the different impact target positions of M pieces. 
[0063] 

Moreover, in the example of drawing 6 , as an energy generation component, two exoergic resistors 13 are installed, 
the current value which flows to each is changed as control of the method of grant of energy, and time difference was 
prepared [ which ink comes to boil on each exoergic resistor 13 ] in time amount (gassing time amount). 
However, the resistance of not only this but two exoergic resistors 13 may be made the same, and a difference may be 
prepared in the timing of time amount which passes a current. For example, if the switch which became independent 
every two exoergic resistors 13, respectively is formed and each switch is turned ON with time difference, time 
difference can be prepared [ which air bubbles come to generate in the ink on each exoergic resistor 13 ] in time 
amount. 

Furthermore, you may use for changing the current value which flows to the exoergic resistor 13, and the time amount 

which passes a current combining what established time difference. 

[0064] 

In addition, the exoergic resistor 13 was set to two with this operation gestalt because it was fully proved that it has 
endurance and circuitry was also simplified. 

However, you may be the method of grant of energy that it is possible not only this but to use what installed three or 
more exoergic resistors 13 in one liquid ink room 12, and the exoergic resistor 13 is not used primarily, but the ink in 
the liquid ink room 12 (liquid) itself generates heat. 
[0065] 

Moreover, although the exoergic resistor 13 divided into two was used with this operation gestalt, the exoergic resistor 
13 of these plurality does not necessarily need to be separated physically. That is, even if it is the exoergic resistor 13 
which consists of one base, the whole thing which can prepare a difference in the energy distribution of the gassing 
field (surface field), for example, a gassing field, does not generate heat to homogeneity, and if a difference can be 
prepared in generating of the energy for boiling ink in some fields and the field of other parts, it is not necessary to 
dissociate. 
[0066] 

Furthermore, a difference can also be established and controlled to the energy distribution on the gassing field of the 

exoergic resistor 13, not using gassing time difference as control of the method of energy grant. 

[0067] 

Using the configuration explained above, with this operation gestalt, the drop of ink is made to reach recorded media, 
such as printing paper, and a dot is formed. 

Drawing 7 shall be drawing which shows the dot which the head formed using the head train of four trains like drawing 
8 , and explains amendment of an impact location gap of a drop, and shall carry out the regurgitation of the ink of four 
different colors for every head. In addition, the longitudinal direction of drawing is the direction of a list of a nozzle (the 
direction of X), and the vertical direction is the migration direction (the direction of Y) of recorded media. 
[0068] 

Moreover, in drawing 7 , the deviation of the impact location of the drop of ink shall be attained at four steps of right 
and left of (1) - in drawing (4), an impact location shall be moved 25% of a dot pitch in one step, and the default (with 



no deviation) of an impact location shall be set as (3). 
[0069] 

Here, although drawing 7 (a) forms the dot D1 which was completely in agreement with the drop breathed out from 
three heads among four heads, the drop breathed out from other one head forms the dot D2 which has a location gap 
to a dot D1. 

Therefore, a dot D1 turns into a dot of the color as which the drop of three colors is expressed by overlapping exactly, 
and a dot D2 serves as a color of the drop of other one color. Therefore, the original colors which should be expressed 
when there is no location gap are only the duplication parts of a dot D1 and a dot D2, and existence of the part of only 
a dot D1 and the part of only a dot D2 makes print grace fall. 
[0070] 

Then, in such a case, the head which is three pieces whose impact locations of a drop correspond is left as it is, and if 
left-hand side is made to deflect the discharge direction of the drop breathed out from the nozzle in the one remaining 
head, a dot D2 can mitigate overlap and a location gap to a dot D1 . 
[0071] 

Drawing 7 (b) shows the condition of having moved the dot D2 to left-hand side to drawing 7 (a), the impact location of 

a drop is mostly in agreement, a dot D1 and dots D2 overlap, and the location gap is decreasing sharply. 

The drop is made to specifically reach the target in the same condition as drawing 7 (a) about the head which is three 

pieces whose impact locations of a drop corresponded in the state of drawing 7 (a). 

On the other hand, to this three head, about the head which had caused the location gap of impact of a drop, the 

discharge direction of a drop is deflected and the impact location is moved to left-hand side 25% of the dot pitch from 

the impact location of (3) to (2). 

[0072] 

In the body of a printer, or the head chip, the deviations of such a discharge direction be every [ corresponding to a 
nozzle ] liquid ink room, each head chip unit, and the number unit of nozzles of each head, memorize the data for 
amend an impact location gap of the drop of ink, and should just control the method of grant of the energy to the ink by 
the energy generation component according to the memorized data. 
[0073] 

Moreover, adjustment of the impact location of a drop includes various kinds of adjustments, such as adjustment to 

which not only a location gap of the formed dot but a dot becomes desired overlap, and adjustment of a gap 

(henceforth "a register gap") of the nozzle in some heads in a head train as shown in drawing 9 . 

Furthermore, adjustment which a dot overlaps is effective for the gradation expression by piling up ink not only with a 

color print but low concentration etc., and extent of overlap also includes duplication of not only an exact match but 

only a part, a difference of extent by the magnitude of a dot differing, etc. 

[0074] 

Next, high resolution-ization of record dot resolution is explained. 

For example, in the case of the Rhine method, the location of the nozzle for every head is being fixed beforehand, and 
a dot cannot be interpolated by adjustment of the movement magnitude of recorded media. Therefore, supposing it 
does not deflect the discharge direction of the drop breathed out from a nozzle, the impact location of the drop to 
recorded media is determined beforehand. It follows, for example, the pitch of a nozzle becomes settled in 42.3 
micrometers at the time of the resolution of 600DPI. 
[0075] 

On the other hand, in the case of a serial method, after making the specified quantity migration of the head carry out in 
the direction of a nozzle configuration of a head (the direction of vertical scanning) after the one-pass print (1-time print 
to a main scanning direction) to a main scanning direction, resolution can be changed comparatively easily by carrying 
out a print again. For example, after performing the print for an one pass using the head which realizes 600DPI (the 
pitch of a nozzle is 42.3 micrometers) A head is moved in the direction of vertical scanning by the twice (/(2N+1) 2) (N 
shows an integer) of 42.3-micrometer pitch, and if a dot is formed in the middle of the dot which carried out the print of 
the part for an one pass again, and carried out the print previously similarly in that condition at this time, a print can be 
carried out in the resolution of 1200DPI. 
[0076] 

Such technique is inapplicable to the Rhine method which is not what is moved crosswise [ of recorded media ] and 
carries out the print of the head. 

Then, although it is possible to realize resolution higher than the resolution based on the nozzle of each head by 
arranging a head alternately as shown in drawing 10 (a), it may not become exact alternate arrangement by register 
gap as shown in drawing 1 1 . 
[0077] 



However, what is necessary is to deflect the discharge direction of the drop breathed out from a nozzle also in this 
case, and just to adjust the impact location of a drop so that the dots formed for every head in a head train may not 
overlap, respectively. That is, deterioration of print grace is prevented by amending a gap of an impact location and 
bringing a dot close to alternate arrangement of normal. As shown in drawing 11 (a), when it specifically has the 
location gap with Heads 1 1 A and 1 1 B in the head train It is Dot DA as shown in drawing 1 1 (b). DB By deflecting the 
discharge direction of the drop breathed out from either [ either / both sides or ] head 1 1 A or 1 1 B, although not 
arranged in the same pitch It is Dot DA as shown in drawing 10 (b). DB It can arrange in the same pitch. . 
[0078] 

According to alternate arrangement in two trains, the resolution based on a nozzle can be doubled here, but further 
high resolution-ization can also be attained by alternate arrangement of three or more trains. In this case, if the nozzle 
is located in a line in the pitch P, S heads are arranged in the head train and the core of a dot adjusts the impact 
location of a drop so that only P/S may shift, respectively, all the heads in a head train are utilizable effective in high- 
resolution-izing. 

Moreover, if it carries out making the head of two or more trains alternate arrangement for every color etc. and is made 
for dots not to overlap, respectively when a color print is assumed, high resolution-ization of a color print can be 
attained. 

In addition, as for such adjustment, it is natural that it is not restricted to the Rhine method but can apply also to a serial 

method. 

[0079] 

As stated previously, it is possible to arrange a dot by D.I. (Dot-Interleave; that by which the dot was arranged with the 
following pass in the middle of the dot of the pass to precede while fixing the pitch of the dot in each pass) for high- 
resolution-izing further again. 

Then, what is necessary is to deflect a discharge direction and just to adjust the impact location of a drop, when not 
becoming such arrangement by register gap although the impact location of a drop shifts 50% of a dot pitch by turns 
with adjoining pass and the resolution on parenchyma can be raised. 

That is, print grace can be raised by using together the amendment means of a register gap of this operation gestalt, 

and the high resolution-ized means by D.I. 

[0080] 

Moreover, the amendment means of a register gap of this operation gestalt is also applicable to technique similar to a 
dither. 

That is, although the impact location of a drop will come to sway moderately if a 2-bit value is outputted and the output 
value is applied to the deviation signal of the discharge direction of a drop with a pseudo-random function generator, 
original effectiveness can be done so by using together with the amendment means of this operation gestalt, if there is 
a register gap. 
[0081] 

Furthermore, the amendment means of a register gap of this operation gestalt is also applicable to the high resolution- 
ized means by alternate arrangement. 

For example, when a print is carried out using the head which realizes resolution of 600DPI (the pitch of a nozzle is 
42.3 micrometers), if the discharge direction of a drop is deflected and a dot is interpolated, resolution will increase. 
That is, a 2 double dense one, a 4 time dense, and the print of 8 time **** become possible with interpolation. 
Although such high-resolution-izing especially is effective when the magnitude of a dot is smaller than the pitch of a 
nozzle, when a interpolation location shifts by register gap, it can raise print grace by using together the amendment 
means and the above-mentioned high resolution-ized means of a register gap of this operation gestalt. 
[0082] 

In addition, although what formed the exoergic resistor 13 as regurgitation structure of a thermal method was 
mentioned as the example with this operation gestalt, energy generation components may be not only an exoergic 
resistor but other heater elements (things other than resistance), and can be further applied also about the thing of an 
electrostatic regurgitation method or a piezo method. 

Here, the energy generation component (thing equivalent to the exoergic resistor 13) of an electrostatic regurgitation 
method prepares two electrodes which minded [ diaphragm and this diaphragm ] the air space. And an electrical 
potential difference is impressed between two electrodes, a diaphragm is sagged to the down side, after that, an 
electrical potential difference is set to 0V, and electrostatic force is opened. At this time, the regurgitation of the drop of 
ink is carried out using elastic force in case a diaphragm returns to the original condition. 

In this case, what is necessary is just to make the electrical-potential-difference value which establishes time difference 
between two energy generation components, or is impressed into a value which is different with two energy generation 
components, in order to prepare a difference in generating of the energy of each energy generation component, for 



example, when returning a diaphragm (an electrical potential difference is set to OV, and electrostatic force is opened). 
[0083] 

Moreover, the energy generation component of a piezo method prepares the layered product of the piezo-electric 
element and diaphragm which have an electrode in both sides. And if an electrical potential difference is impressed to 
the electrode of both sides of a piezo-electric element, the bending moment will occur in a diaphragm according to the 
piezo-electric effect, and a diaphragm will bend and deform. The regurgitation of the drop of ink is carried out using this 
deformation. 

Also in this case, what is necessary is just to make like the above, the electrical-potential-difference value which 
establishes time difference between two piezo-electric elements, or is impressed into a value which is different by two 
piezo-electric elements, when impressing an electrical potential difference to the electrode of both sides of a piezo- 
electric element in order to prepare a difference in generating of the energy of each energy generation component. 

Furthermore, it enabled it to deflect the discharge direction of a drop in the direction of a list of a nozzle 18 with this 
operation gestalt. This is because two exoergic resistors 13 were installed in the direction of a list of a nozzle 18. 
however, the time of the direction of a list of a nozzle and the deviation direction of a drop being completely in 
agreement, even if it does not need to be completely [ the direction of a list of a nozzle (the direction of X), and the 
deviation direction of a drop / not necessarily ] in agreement and there is a gap of some and abbreviation - the same 
effectiveness is expectable. Therefore, even if there is a gap of this level, it does not interfere 
[0085] 

In addition, although it can respond by amendment of regurgitation timing about a gap of the impact location of the 
direction of Y resulting from a gap of the nozzle of the direction of Y, amendment of a synthetic location gap is attained 
with combination with this operation gestalt. That is, the same means can adjust also to a gap of the direction of X, a 
gap of the direction of Y, and a complex gap of an include-angle gap of a nozzle train etc. further. 
And such adjustment is applicable not only to the Rhine method but a serial method. 
[0086] 

Moreover, if it can apply not only to a printer but to various liquid regurgitation equipments and an example is shown, it 
is also possible to apply to the regurgitation of the color to dyed goods, the equipment for carrying out the regurgitation 
of the DNA content solution for detecting a biological material, etc. 
[0087] 

[Effect of the Invention] 

By putting said head in order in the direction of a list of a nozzle, and the direction which intersects perpendicularly, 
considering as a head train, and controlling the method of grant of the energy to the liquid by the energy generation 
component, while according to this invention putting a nozzle in order and constituting a head Since the impact location 
gap of the dot which enables a deviation of the discharge direction of the drop breathed out from said nozzle, and 
originates in a location gap of said head in said head train was amended Deterioration of print grace, such as a case 
where a color print is carried out, and a case in a smooth gradation expression, such [ that it is still more suitable for 
high-resolution-izing etc. and ] a case, etc., can be prevented effectively. 
[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 21 It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 3] They are the top view showing the nozzle of the head of drawing 1 in a detail more, and the sectional view 

of a side face. ~ 

fDrawing 4] It is drawing explaining the deviation of the discharge direction of ink. 

[Drawing 5] (a) and (b) are as a result of [ which shows the relation of the gassing time difference of ink and the 

regurgitation include angle of ink by each exoergic resistor when it has the divided exoergic resistor ] simulation, and 

(c) is actual measurement data in which the relation between the difference (deflecting current) of the amount of 

currents between the divided exoergic resistors and the amount of deviations is shown. 

[Drawing 6] Although it constituted so that the gassing time difference of two divided exoergic resistors could be set up 
1 operation gestalt is shown. 

[Drawing 7] It is drawing explaining amendment of an impact location gap of a drop. 
[Drawing 8] It is drawing showing typically the dot formed of it with the nozzle of an ideal head train. 
[Drawing 91 It is drawing explaining the case where some heads in a head train have caused the location gap. 
[Drawing 10) It is drawing explaining high resolution-ization by alternate arrangement. 

[Drawing 11] It is drawing explaining the case where the head of alternate arrangement has caused the location gap 
[Description of Notations] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 21 It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 31 They are the top view showing the nozzle of the head of drawing 1 in a detail more, and the sectional view 
of a side face. 

[Drawing 41 It is drawing explaining the deviation of the discharge direction of ink. 

[Drawing 51 (a) and (b) are as a result of [ which shows the relation of the gassing time difference of ink and the 
regurgitation include angle of ink by each exoergic resistor when it has the divided exoergic resistor ] simulation, and 
(c) is actual measurement data in which the relation between the difference (deflecting current) of the amount of 
currents between the divided exoergic resistors and the amount of deviations is shown. 

[Drawing 6] Although it constituted so that the gassing time difference of two divided exoergic resistors could be set up, 
1 operation gestalt is shown. 

[Drawing 7) It is drawing explaining amendment of an impact location gap of a drop. 
[Drawing 81 It is drawing showing typically the dot formed of it with the nozzle of an ideal head train. 
[Drawing 9] It is drawing explaining the case where some heads in a head train have caused the location gap. 
[Drawing 101 It is drawing explaining high resolution-ization by alternate arrangement. 

[Drawing 111 It is drawing explaining the case where the head of alternate arrangement has caused the location gap. 
[Description of Notations] 
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[ tt m m # © IB H ] 
c n * « 1 1 

Rtttj-f^tftft^iRgr^ft^t, 

iiuiBftS*©ftftfc:x*;l/*-£tt#-r 5x*;^-M^?t, 

flu IB / X;l/%M / <T / N7 K*l«tSti:ti;, tufB^'v F£ / X;l/©Mtf£fr E^T 
5 ^ (rJ fc M * X *\ -y F i: L , 

flufB'\-y KW4>o#j»IB/X;l/^6i!ta«n*«»*»ISS«i*K:«#4«TKy F£fl* 
fiSt-T S ftftRtttigfi-efc t> T, 

fflEx^^^-a^jR^icisjRtt^ox^^ip-o^^oft^^wjfli-rsiifc-e. fluiB 

flu IB >y K W f K * »J S , flu IB ^ 7 K © tfc B ? ft \c jg H f 5 K v F © tf 3¥ ffi ■ ? ft * M IE 
T 3 

i m * m 2 ] 

II * JS 1 fc IB « <D ft ft Rt tti tH H 43 ^ T % 
3 ] 

IS * « 1 U:fB«©ftftRtfcBgfifc43l,>T\ 

fluIB'N-y FJiJf ©-©'N-y KO, nfioy X^fr 6!lBSn« I»*^*t « F y F fc 

c t*vtmt r *ftftRttti£Bo 

[M*« 4 ] 

W # « 1 K IB « O ft ft Rt ffl 8 B fc 43 V> T . 

flu IB *\ >y F yij 4> © - © *\ -y F © , n # g © / X ;l/ 6 Rt tti £ ft 5 ft » J£ $ f § F y h t 
, flfi © *\ >y K © » n#g©/X;l/fr&Rttti£ftSftiS#J&$-tSF>y hi ft B t> & 
^idt, K'yh©Jt#*tB"fn*«|jE"r* 
C ££?$®fc-f SftttRtWgBo 
C II * « 5 ] 

a mm 1 1 ib « © ft » Rt m m m tc * ^ t , 

flu IB 7 X ;1/ tT -y ^ P T* tt t>\ flu IB *\ v KtfSiM/uf^Stf , 

flu IB *\ «y K ?IJ >f © - © «"\ >y F © , n # g © / X;Ufr 6 Rt Hi t ft S ft ffi &B l& f Z F -y F © 
f&i:., UO'WFO, n f£ i (07 X^*v6 Rt tti 2 ft5 ft $ tfMT 5 F -y F ©^^ t ft 
P / S ti V ? ft 5 * 5 fC » F-y h©»»ffiB-fft*«IEf5 
c i:^^®i:-r5ftftRtttlgB 0 

C II * « 6 ] 
II * « 1 tC IB W. <D ft ft Rt tti m. B fC 43 ^ T , 

fltte/X;i/ft>6i»tai«n«ft»©fe*KiE'NyK¥ffi-ea*, 

^N>y K JUffi T* 6 H ft * K -y F©»5¥fi[B-fn^ffiiE1'§ 

c t^iit rsftftRtttiSBo 
immm 7 ] 

IS**l(CiB*©ftftRttti^fitc43V>T, 

miIB^>y FJUfcBftBttT'N'y FWStL, 

flu IB / X;l/^ 6 RtttJ « hS«lCfi*lltlB'N -y KW*ffiT8* , 

/\ -y K?jmttTfttfS45 F >y h©*^^^ 1 *!^^!^^ 

Ci:?r1f®i:t-SftftRtttiSBo 
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[M$3t 8 ] 

x. * >l # - %&m? & Q mm* <DMfclc ^ % & $ - * $ t . 

m$&m&fi<om#*^v vtatitts x >i z mm t l r ot & l . 
t? * o t , 

flu IB *n v K «r 7 X ;KD M t>* ^ il 32 -T 5 |p) M ^ fc 'N y K ?«. *K *5 3 > flu IB *n -v K 
[ 0 0 0 1 ] 

[?§0j3<o«T3&ffi#»] 

[ 0 0 0 2 ] 
[ft*©J$ffi] 

9! 315 , fofcf±tii$&Wi<0 l -iT'tb Z J > ? V s. v h 7 V > 2 ICft^T li. il % , / X /l/ # it 

fee**), IR«OF»ht«»EMU ^ilfcLTiS«i¥*iIlT^5. 
[ 0 0 0 3 ] 

fttc^lt£n/ix*;l/^-«£ig?£LT©%^«ft»i:, -O^liiStLTtttB-t* 
/X;^%iATv^. fit, w>^*l8J»«lflft:-e»aKip»L, »«i»m(*±©^ 
>4McM*S£fS£2-ex »fc»£l#0x*/l/#-K*t>T*>*©i0^*/X>l/ft»e>»ittti 

[ 0 0 0 4 ] 
[ 0 0 0 5 ] 

7. 3? -<? - <* lc JEj /£ "t 5 C t fix §¥ifi££, *9*0M«x %®?$m, a^MBW, If * 
ctDrctb, * £ ft 'n y K (cnKt.a^ftffltttffc'K * f < T / X;l/ © M t>*# ft <D ft 

. iESIftOiSKJR^oftGiSff 3i5 tt« CfciC«l6nT^5 ( ffil A tf , ft fF 
Si* 1 ) o 

[ 0 0 0 6 ] 

[ w if UK i ] 

SfFI 2 0 0 2 - 3 6 5 2 2 fi v « 
[ 0 0 0 7 ] 
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C ^ L 0 t' $i 5 o 

T ft fc> 08 (a) /X*l 8tlWKftTl«Lft4f«)'\»Fl 'A, 1 1 

B, 1 1 CRtf 1 lDt/X*l 8©Mtf7jfai:ii£-r573fafcM'<T, K*M JU© 

jtj^icx^ M^tSx*^*- 584^? (H*** ) K <fc »K 'N «y F 1 1 A~ 1 

1 DiTtKa45 4fiO'fy*4»»i:l/T, / X* 1 8*^tttflt5. 
[ 0 0 0 8 ] 

Cilf, XTjfaRtf Y73fa*0 8 (a) ©,fc5fc£S*S (KT« fl& © H K * ^ 

T fa 1$o ) o 

Lfctf^T, ^-fy^s©*^*** ^7 h i i a~ i lDSr^n^nffifssi&gf*©*! ( 
x 73 fa ) tpssEofiSKftis-pafcR-rsct-e, y * fa ic m * fc ^ * K 1 1 a ~ i 1 
DfrSftS'Ny KM c < , ttE»«f**Y*iRitc»2SbT» *IE(»«i*©£' 

[ 0 0 0 9 ] 

fib, /X/H 8 « , UiB^^»A>t)^f<-ri>fcJ6, ^ © £fc > ft 

ffi ® b$ tc c * -r s y ?x-f±tint?, Iff 6 LTttttt**^*'* 

y ^ ^ _ y ;/xicflJSbT/X;V©Y73fa©<4B%ffiIE^5C£ ccTttRW 

%«-^o j f»-r<-r*fe4&» Y^iRjofiii*^T-ii»±»cufcf«*«a«fctT^*. 

[0010] 

ft 13 , 5"J7;V)5 3SOi^Ktt. *\ V K 1 1 A ~ 1 1 D £ ft 5 *\ y K W 0 8 ( a ) © 
Y 73 falC&l!) b ft #5 IfitlftOiSfl (Y73fa) tC 01 B * tT 9 o *bT, 'WKMj* 

ftft*»03gbT*IBS«(*©±BK:t)/'cS9]ia*ff5. 
[001 1 ] 

# K , 0 8 ( b ) tt , 0 8 ( a ) fc * -T 9 21 ft ft *\ y K W K <fc o T & fig * n F v h D * 

* ft fc % » /\.yK©>'X;bl8^6-r>^©«8i*tttll1'*R> Rt tti 73 fa K <I fa # ft n 

7-f>#5£fc 15 5/ U 7***fc 15, / X* l 8 lc*t*5 bfcttfnc$i«tf *3»f 5 
©T*> $§Bi*&tt©X73faKM£F-yhD*>/X;l/l 8lcflJSbTJBfiSt£ft5o 
ft**, YTafaKMbTtt, tttt!73 fafc«fa*<ft^*£, 7>f >*«T?*ntf , «E«j«f* 
©ffiiM3aiSi:> / X ;P l 8 ^©^©ttffl^Syyic J; *k J"J 7;l/SST?*titf, 
'Ny H^JC^iiifit, /X;H8A^«M»4ffiM5^y!:^, F y h D © fl5 fi? 

<Jb, CCTttKWfctffrO^IXrafc*. X 73 faK *> Y 73 faK & £ F <y h 5 

^lc&-f3<J:dft&fi, *«?C*aitLT*5. 
[0012] 

, 0aiS*®tt£ftttttfcft*l'fc F«y h D*«te£fc-e-nfcf, *7-EPiitfRJfigi:ft* 
ftfc, *5-EPHtt, «M©6£»fPft < , fgriOgS, Rtm», ttmffl, f£S©»#tt 

[0013] 
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0 8 ( a ) FJlJTSntf, M> F I 1 A ~ 1 1 DOMlStS 

/X;H 8 (X3T|fljKn#g<D/X/Hi|±) i^ttlUJnSiSi'iJltS F'V h D(i, 
Y73frtflRlD&B©t§£, 08 (b) fc "T ffl 9 , tfofc?) ti^O^^o 

08 (b) te^-riSfcK'yhD ^7 FM*i*t« 

[0014] 

LfrLfttfS, £RKttM3fi±©tf $SS!)^I> nx HUIlOlftlciot 

, 0 8 (a) K ij* * * $ * , SMft^y FylJ*«$^3 C ^4E$IT-$>S 0 
0IJ *. If , 0 9 ( a ) K w T *v -y F 5>J « , 'NH F I 1 A ~ 1 lDOtO^-yFl 1 C tc It & 
XSlRjKffilB-fftLlfcfcOT**. f LT, dOfiifntSBl, ^»F1 ICO/X 10 
;l/4»5i!tffl«ftfc«IlcJ:9T»*«n*Ky HD C 09 (b) K: * T <fc 9 tc , X 

iioi^i&if k * a tr *\ * k we « , 4^e.nfc0iHr-^tcWbT**<DEn 

B # T* £ ft V> fc 46 K , W H ■& ft *Mfi T * £ o 
[0015] 

rt/ © » M ft ff to ti t * , /X;i/«t:7f t5ictsi* 5 *5. 

f Ct\ 010 (a) ICTjit £oK, /X^l 8<9li7ftf4<HC'\7F*M'<Til 
(01 0(01^1^ a 'j H 1 lAtl 1 B02JH) L , ^n^ftOfcr-y^fc-f^f (01 

0 ©i§£l4, ^tf>y^) , ^b^STSElttSctlcioT, iSft?«fi{t (01 0O 20 
If £ f4 , 2 « ) tSuttf^S. 

[0016] 

u *» l ft # e> , 010 ( a ) k * t a s n ft *\ >y f i? h n if , ^ v f i 1 b<d 

7X;H 8A^ttffl?n5Iitfls!t5F7FD A , d b a, Y£i«oa< muffin© 

si o ( b ) ic s% r 51 o » ¥ t: * « ft -f to s a< , his k (4 §y m ± © a e> o t $ 

p>, 11(54'^ F5>JOH3St4fflil-e*5o 

* © fc ib , 01 1 (a) IC ^ f 'N y F © <fc 9 > tf <y f & ¥ 4S (C 1* to > £ ntc jg H 
L T , 'v 7 F 1 1 AO/X;l/fr6i!l:lliSnft««EJ:9T«««n8 Fv hD A ^ 
•y F 1 1 B C J; 5 F y F D B t £>\ 01 1 (b) IC T i§ 9, fi ft o T b I: 5 <, 

C © 4. o ft *\ >y F ?1J T* t4 „ 4A&ftfc81H7*-*K»LT**©fflHtfT*fti^;fcafc, 30 

01 H A fit «t ft T T 5 o 
[0017] 

L fc # 0 T , ^IBItfUfSiL^? ttSilB, *HIHl*AKJ:oTIRK«3K«toT^* 

, stw©«»ta»iRi*ffliR)"iffii:-raa* ( w * if » #112002-1 6 1 928, 

002-32086 1, ft 11 2 0 0 2 - 3 2 0 8 6 2 ) *ffl^r**<0 61fflA'T'f 5 

i^cb« Ena n a Dts©ffiT^K±-r§i:tT'$)S 0 

[0018] 

[Hffl«ft?8H1-Sfc46©¥©] 

# fg BJ? © 1 o T" & 3 ft * « 1 K IB ic © % B£ « , RtW-r^£$ft£i&g-t3$^£:, itu HB $ 40 
S*©*#Kxi|wP¥-*tt4-rsx* /I/ WBx**^-a«feil6?KJ: 

0, 8ft£iK£rt©tt{*£ftft t LTttta-rs/ X^t^Ix, X^^rM^T'N <y F 

*i*t«ti:tC, MK^y F*/X/l/©Mtf£ft£:it£-f3£fi{cM^T'\-y FyiJt 
t, Mte^-y KM4'©*MI2>'X;l/^&i!tai«to*iRi«**ia»K(tk:»?P?*TK'y F 
^IStlMtttilgiT^T, tOKx*;l^-«£* ; PK:J:*j||tt'\0x*;l/4f-a) 
#4©tt35%W»-rsci:-e, HuE/X^^&tttm^to5ffi»5©ttttl73lSj^<irfl]Rlffii:t 

, m te 'n >y f n f e tt 5 , se ib ^ -y f © a b -r to tc s a -r « f -y b © s » (a s -r to ^ m 

[00 1 9 ] 

ffj *. If , II * a 3 tc IB « © 0^ (4 , H$ll Kie«©«{*RfctHaBK*3^T\ bu IB 'N 7 F 50 
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?iJ4«©-©'\y F©, n#g©/X^fre>ttffiSnSj8i8tf©fi£-fSFyFi:> flSCNy 
k©> n s i ©/'x;i/^6tttt *nssi»tf»ia-r 5 F » h t tffift t> & 5 <fc 9 K> Fy 

[ 0 0 2 0 ] 

* ft > H * 9 4 fc IE « © % 93 « . »#«!KIB*©«{*i!tlH«fiKfe^T. 13 13 ^ y K W 
ifO-O'NyHO, n #g ©/ X/Pfr 5 Rt ffi <* ft 5 iSi*'»It5 Fy h t , lO^'vF 

•y KD*flnani*n*fflijE-rsci:*wai:-r*. 

[ 0 0 2 1 ] 

tfe^f Pt-ltf, mi IB ^ y K S i M A/ 1* § i f , MB'M' KWto-o^y FO. 
n#|©/ X;l/fr£ttffi£ n^jSii^i fiE t 5 Fy HOt'ti:, flacky KO* n#g© 

/x^^etttb^n-sffi^^^^-rs f y ^ © * * t # p / s /£ »t f n 5 «t 5 k , f y h 

[ 0 0 2 2 ] 

± IB © 5g Ql ic 43 ^ X it . ^7 HOl/X^li, $ & © g * 5 # A ic m m * tt ffi "7 66 C » fi!t 
SttTl^S. £ft, 7 X/l/i&M^tilSLft'N^ Ffc, / X;l>©Mtf?jfo i:E2?-r 573 IS) 
ic M * T *\ y F 5U t t T (/•> 5 „ 

b T , ^yF^J4'©&'NyF©n§g©/Xrt'|B]±t;:»g-f3t, ^©/XA'frettffi 
JtiSSSA^StSF'yhtf, M ft »> & 3 fr» 149&fe4^J:7lc. K v h © » W fit 
fi -f ft * ffi IE t 5 o £ ft , yX/l'A^'yf Pt'Mt)*, FffSiMA/T^SS^Ktt, 
K y F © «f * # P / S 1S Iff ft 5 ct 5 »C ; K y F © 9 # ffi M ? ft Z ffi IE t % . 
[ 0 0 2 3 ] 

■f ft fc> % , 'n y K 15) ± T* 5 Wc ra U fit S £ & 5 / X ;V C O T > 0>J * if t> 5 - £P H £ ig ^ 
F y Ftf*ft^ftfift!>£t)ft^£3fc«W©»*ffitl*H»'*"3©-e* 

5. 

$ ft . KIBfcfi{t*BISJ:3ft*£K:tt, - © *n y K © F y F fH l£ ffi © *\ y F © F y F # 
A3£?&cffiIE-f5C Ht-t5o 

[ 0 0 2 4 ] 

[58W©H*©^«] 

TfB0lfi&J£ffi©?8ttttffi&n«:'i':>'y> ? x-y h^'Jyn*D, It-C y ffl 

•J y F ;b ) © > ^ «< % » T* , Kyh4:a-r>*©lo©«8l««9ia«9©ttlB»«f*K: 
$ ft , x^/P^-fg^iR? ( * ^ MS « ffi tf tt , 58^®Jn^i 3) tCcfc^T-f^^ffig^© 
^?lc<fc^f'>^'\©x^;l/4 J -©M^©{±73*Si|ffiiTSCi:T', /X^*>e>iltai^ni. 

m m © it m tj ipi * ffl a rj m t r 5 . ftfc> x^;i/^-fg^*?«^ -f ^ * «s©- is* t 

[ 0 0 2 5 ] 

SiSfeO-fy^lltSi^, looiPISItftii, * © © F y h i: 

fto. raufflHCJiiMi-rntf, jenKiSUTjBjasnsfeoFyhkfts. 

o Sft> «3S©^riSA s Enia-r^t^«©|Bli;fiiHfc:»#Lfti/> e }; 3 Ktftii. Sfi?«a^ 

iisnso iib, *Ki2«i«if*K 1 o©ffiMfc»#snftv>««SA^#s l»« c t «^aa 

T* & § o 

t 9 $ T' ft ^0 
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[ 0 0 2 6 ] 

M 1 «> *J6IBK«J:Sj||{*:Rta«B*afflt/-cW>^^xyh^y>* (WT» *C 17 
'J i:^?. ) O'n-v K 1 l£*T#fl?$fi0-?£*o H l /X*'/ - h 

1 7 tt, MiJTll 6±fc»?>-frt>«tt4*<» CO/XA/V-H 7*»*LTBwlT 

(4c l 3tt, ¥«ttS«l 5 ±lcjfcj£2nft«ttS|5 (B**f) * it t T ft gfl 0 S§ 2: W 
[ 0 0 2 7 ] 

Uj;7h*6ft»). ¥«f*S«U 5©58J»«ffif*l 3 ft* j& jft * n ft E © ± f* K » ■ « ft ft 

7* hUV:/D**fc*oT*afcWatfl*S*ft*£fcfc*&fctf*ft" c '''*« 
j^icjft, yX;i/^- h l 7 tt, 8»o/X;V l 8«i)6*«ftfefe«)i?*!)« mz.i£. 

z-^/KastiStKaofi^n^ /x;n 8 ©ttn^»j»«*if* 1 3 (oamt^ 

0 £ 9 K, t%d%/X;H 8 IS&SJnf* 1 3 K^fil" 5 <fc 3 fc/S'J 7« 1 6 <D ± K U 
[ 0 0 2 8 ] 

O^SSi 2 «> BfcJgffif* l 3 fcHtrJ: 3 fc. SffigPtti 4tH'J7ii 6 i: 7 X/V 

1 7ii, ^y»in 2(D^e^«fi5tTi.o utijcj;o. -f^sii 2 a, hi*, 

[ 0 0 2 9 ] 

± IE o lffl © ^ y K l ilea, ii nr . i oofillioSIt, 2 y 

^iii 2 flic* n^nKBSftftSfcasitt 1 3^1^ 7"'j y >0«H»fr60l 

*KJ;t>Ti:n5«to»ta{* 1 3 ©*n^ta£-lUC)Ilft! UTfgMintt 1 3K«)5t5 
-Ty^ffiMl 2 ©^ > ^ -f>**Sl 2K«flt5>'X;H 8A^?»tttB$-y-?>^i: 

[ 0 0 3 0 ] 

•t ft *> s , <\ 7 f i it*£££ttfti'y*2y* ( ® * ■£ 1* ) 6 , 2 k f 

y?A<aft«nS. ?Lt, ?S&}£inftl3K*§B#H, , 1 ~ 3 fi s e c © H 

xmmzmt c t k. a o , 3#aafcto»*n, Mfifctfti 3 

£&-T SgB^KfatB©^ L, * © 4 > * MiS O »« K * ^ T » 

<>( v 9tf»L<o» $ti& {<< >9&mmt Z) o erne*??. / X)V \ 8 »C S f * » # 
(D±$iWL<Dift>nrc4 y? tmm<Dwm<Dj yttt, MiLt;x;u 8fre>ttw* 

[ 0 0 3 1 ] 

S & ic , « & © 'n -y h* 1 lSSESMIftOiSAK^^T, 7-{>^7 

12 a, v > 'n * f i o © - m m & m * * * ¥ m m x- h s . i2ttt> 4 o © *\ y h 1 

1 (TN-1J, r N J , rN+U Stf TN + 2J ) tHSl/T^*. 5-fi"N»Fl 
>y X) * Jfi & M & ? * » ^ It, Cft&0^yF^'^OJ:»E> iTC^'V Ff 77*C 

§^>^isi 2 cwjs-r sfigt/ X;v 1 8 # ft ft 1 is©/ b 1 7*15 

!3^-t>-y:4ui:tcj;0, 5-f F 1 0S«)St«. 

[ 0 0 3 2 ] 

IB H »C * ^ T , l«6i»K*5/XAl 8t, N+lllO'M'KI 
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& ?> £ 9 IC , * "\ * h' 1 1 ^ElSnS. 

$ fc, c <D <fc 5 fc-?^ 5"V* K 1 0 fc&SSfctfy X* 1 8 CtD'Slil t E£* 5 7a fat 
t^TA9KM*i*t«. fit, BU4 ©7>r K 1 0*a^6«»^fe**©"Ptt 

ts. < , SflJfr?., /X^tfiA/ff^yHtf, S 6K/X;l>©Mtf7afai:uI£-f *7alR]£M 

* is , /\yF5U>f"ei)i» i r* / ^yHK*(j*/X;m±©ttBBH*i4, * 5 - en a * <d « 

tt»j£t 5 / X/l/Ottitf-at 5 J: 9 E L, B»««{fc3 ® S£-fc tt * 7 -fc v h L 
T*3 < . 
[ 0 0 3 3 ] 

0 3 tt» a 7 H l o loO/X^WftSHOHJl/TSf flHRtfdSiOifflBTftS 
(5 3KiptJ;H. HI ITS, lOO^y^If 1 2rtlC 2 

wsnftanssttfti 3*«ttR«nT^5. see, »sij^nfc2o<D5g^ffis»i3o 

MtfTafati, /X/H 8<DMff^ (83*. £6751^) T'&So 
tt, / X;l/ 1 8 * 1 LTV>S. 
[ 0 0 3 4 ] 

IB) fcRllltfcLfcfctfctt, 2 0©fS&£ffitt 1 3J:THeK'fV^»BU 4 y t <D 20 
ft tt it „ / X ;1/ l 8©f^W^lR]»i:RttB^nSo 

CtllcML. 2 0©#*J Lfc5S$£laf* 1 3 ©«tS5S4»Hllfc*Hft*#*.tltf , 20© 
3 iTHBlc^ y ^««»BLft^. c ft K «fc •) , ^©RtttiTafi^ /X;b 

[ 0 0 3 5 ] 

IKWLTlSK'f >^ft!S i tfttttSSftS fc> 0 4 * > A $ T' m f £ 01 © <fc 9 C d Ir) * 

wy^ftantfttaiSfts. cni;«L, ^y?®^i©*tH7afotf{iftLT, tttbft 
Awmmmmfrio e Kif-rti* t (04*, z ixtiz2j^) > tttaasfcaiBaatt-e 30 

*5EniSffiPffi(^>^ft^i©»^ffi) £T*©RS©Sg|it*H (Htt, 1*1*-*) Hft 
i: t , ^y^ft®i©«5*<uB{4, 
A L = H X t a n 0 

t- * # e> ft 3 a L^ftfnscttas. 

[ 0 0 3 6 ] 

05 (a) , (b) 2#fJLfc8fc«*ittl3<0'<y*©ft}S$E£BSHI!!k, ^ > * 
•f t> © T* 35 5 o 

T* ^. ) tt, 0 8 £ Pfl«U: . ;X)H 8 ©Mtf7a fa («»&«#if* 1 3 CD MIS 7a ft) T' 40 
250, Y 7a ft (^7 7©ffiW 0 y T'^-rTalSJo ftl ; ^77CiiOl«tli4^ ) « 

, m8£mm\c x # ft »c s « * #ifo (&fe^&ft©$&#ft) t-zz, 

[ 0 0 3 7 ] 

$fc, 05 (c) (4, 2 #ffll,fcfB»«Stf* 1 3O^y7C0«rSi4ilKii:tT> 2» 
fj Utel6J»fiK(* 1 3 lffl©«»a©ii© 2#© l fcffllfiMi: UT«ttKUv y * ® tt 
tfc ft S ( X 7a ft ) t IT, ^y*©»SHftin?©fflftfi (iSH*fi2mmtltiM) 

05 (c) T'ti, Migtfitt 1 3(D±mSil^8 0mAi:LT, fr7a©fg^iSlnttl 3 K mi 

ie i ft m fit £ ffi § t , ■< > t omfavt&zn^rc. 

[ 0 0 3 8 ] 50 
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, 05tc^-r<t9tc, ■< y t ©tttBfcJgtfg«T*a<*') , /X;H 8 © M # fat 

tf, 2-o<D%®&iriW l 3±0S[iS»£i$IHfcWF Mf^SCSJ;^ tSlltSC . 
[ 0 0 3 9 ] 

COfiWTtts 3 e -y h ©IMtPffl^fcffl^T, tlta R h - A t fiSt R h - 

B McjfttlSHjftffiM^ 8 ISKSS^Tf 5 (t ? K L/i C t T', ffi ffi CO Rt tti 7? ft * 8 g 
Pg K IS £ T* t 3 J: 5 K L fc *> <D T* & 3 » 0 6 1:6^1, SKR h-ASffR h-Bli, 2 

, Jg ft R h - A & O* R h-BKSI*4ASft»OtS'P*4. 
[ 0 0 4 0 ] 

Rt tH *J » 0 B 5 Oti, gft R h - A R h - B KiStlSf ifilH^Mi-rS C t T* 

, «M©ia:tH£iai*iM»-raiai&'T?*!K F^y^xnut, mi~m2i*#i*t^ 

3 „ h7>->'X?M4 1 M6, M 9 , Ml 1 , M14, Ml 6, Ml 9StfM2 11JPM 20 

05 F^^^Xn'SD, tOittNMOS h^y^X^TftS, t-7>-;^^M4SIf 
M6, h5>5>**M9fttfMll» h7>J>^*M 1 4StfM 1 6, MtfKh5>f7 

* M 1 9RO'M2 ltf, f tlftlA by h 5 (KT, TCMlHlSSj il^. ) * 
aUafSfcOTfcS. ttWIM»ll»50tt, 4ffl©CM@iS*«*.T<#>*. 

[ 0 0 4 1 ] 

W *. , h v > *J 7 # M 4 & tf M 6 6 * 5 C M HI SS T' It , h 5 > 5> X * M 6 © Y - h t 
Hl/^y, Rtf h7>'>*X3iM4 0y-|-* , 81Stlt^50T' 1 1-7>5' , X?M4 tM 

6 lc « # fc 13 C m EE *) . litem Km ffitf&LtlZ i7CS)SSnT^5 (ffiOCMB 

sgfcis]ii„ ) o 

$ , F7>^'X?M3StfM5B, h^>'v'X5?M4RtfM6fr£>&3CM[H]?&<Dgi!j 30 

®m-f 5 t©?*5, c:t\ S2X^7fyyif li, CMBB*/H/TfifiiRh-A 
St>'R h-BHfctt«l*i*A , rS*^ XteffitfiR h-ARt/R h-BH*»6«»l*a[tfia 

£ 6 1C , h 7 > V 7 * M 8 R tf M 1 0 , h 5 > 5> 7, * M 1 3 & tf M 1 5 , M tf tC h 5 > V 
^^M 1 8II>'M2 Oli, ?n?n> h7>S>X*M9fttfMll, h 5 > ->* X £ M 1 4 
R tf M 1 6, M tf fc h 5 > 'J * * M 1 9 & tf M 2 1 5 C MBKOS 2 ^'f 7 f >f 

[ 0 0 4 2 ] 

JfU, h7y>'^^M4StfM6*fi*5CM@Si:, ^2X^7f yyi?T'^S h 40 
7>->'X?M3atfM5Cfel< 1 t 1 V 7 y *J 4 £U 3 , RXf h 7 > i? 7, £ M 6 t M 

5 © h >m±^«««nT^« (fuoi2x^yf ) . 

[ 0 0 4 3 ] 

* fc . CMIHSS©-ai^iit5 h7>->'X^M4, M9, Ml 4SO'Ml 9 <D V U J y 
, M tflc h 5 > ->* X 2 M 3 , M 8 x Ml 3StfMl SOKI/'f^tt. SRR h-AiR h 

2 5 IC , h ?yiS7 5<M2 . M7, Ml 2 & M 1 7 tt , ^ ft ^ ft , &CM[a|gS<D£1tift 
ItftStOT'fe!), ?OFl/^y*'ftlfftF7y>'^?M3 > H8, Ml 3 R M 1 

£ £> tc $ fc, h7>^^?Mlli, * <o K U > Sffi R h - B i: B M fc « « S ft. tt Hi 50 
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Dl ft A 73 X -y ^ A 1 (ON) KfcofcfctfcONICfctK IMR h - ASt/R h - B 
R h-B'\©*8l[©«l6*ON/OF Ft5X^7fy^lf (WT> r»l X-Y y^> 
[ 0 0 4 4 ] 

AND^-hX 1 ~X 9©ffl^«?li> ftlfn^y^^^Ml, M3v M5, 
. . ©y-McJ88E£ftT l^*o 4 6> .A N DY- h X 1 ~ X 7 (4, 2A*^^Oi« 
T^Stf, A N D y- 1- X 8 X 9 tt , 3 AAM/OtOf^ 5. * L T . ANDY 

S. 

[ 0 0 4 5 ] 

$ fc , XNORy-hXIOs XI 2 . X14H(fX160H, 1 O0A^ffl?a, fei 

vf-c fcftttsnrfctK ioiooAASf a, a fa m 8? * w >y J 
i~j 3, x&okibPiiiiEX'f s tmmznr^z, 

{C *i 1/^ T > £^P>tJKffilfa2#5fr£«D!f*3fcto©X^y?-T'fcD> <1 fa # fa # A 
X-f yfC*'l ( 0 N ) K £ 5 i: , XNORy-hX 1 0©-SOA^I)!)M 

sfc, (sfa^jfflix^-y^j i~j 3 a, ^-n^tu ^y*$ii8©ttm#fa£fiifa2-e ; si: 

£©fiifat&i*£-f SfcfecDX-C 7 f-T'fe 0 , WA(fXfti?J 3 AM (ON) KKZt 
. XNORy-FXIOOAAOlOtflKft*. 
[ 0 0 4 6 ] 

2 £ 1C , XNORy-hX 1 0~X 1 60Sffl*«?li, A N DY - h X 2 , X 4 , • • 
OlOOA^JSf KSlJn^tttlC^ N O T y - h X 1 1 . X 1 3 , • • * ^ t T A 
NDy-hX3, X5, • • O lOOA^Sf (C8i?tlt^5, 

$ fc , ANDy-hX8St>*X90At)iffi?010fi, qtfflfcttlEX'f-yf-KfcftffiStl 
[ 0 0 4 7 ] 

$ SlcSfc, <fl fa Jg *I ftj « ? B Si , ftCM08S©^*j5itiBi:*Sh7>^X^M2, M 
7, • • © m Mffi * & «> £ « ? T'fe 0 , l>7y->*X?M2, M7, • -©y-UCftlf 

fit. <ifaJgi®MSSiffl?BtCjia^«E (Vx) EP in £ ft £ i: > h 5 X * M 2 , 

M7, • •oy-htvgs (y-h-v-xiaifiE)tf#*.e>ft5<z)-c\ v ? y^xz 

M2, M7, • • (C ffi Sit ft , h7yJ f ^?M3A^M2, h7y^XjM8A^M7 
[ 0 0 4 8 ] 

3; fc ^ 8RR h-BC8««nfth7^f ^*M1 OV-X, RtfftCMlHll80S««» 
t%Sh7y>'A?M2 1 M7, • • <DV-X«:, V =7 V > K (GND) »C & Jfe £ ft T V 

[ 0 0 4 9 ] 

± © $ $ *5 T, Sh7yy*X?Ml~M21 CfroLft'ltLft TxN ( N = 1 , 
2 , 4, X ti 5 0 ) J <D & ^ « . JR ? O tt tttt * * 1/ » 0fl *. tf r X 1 J (Ml 2~M2 
1) it, MmvmTZliT Z C ttkirsL s r x 2 J (M7-M1 1) « , tl ip O ift ? 2 <@ 
'*3£5>JK:»«[t/&fc©tmB** ; ?*Wr4Ci:**t. «T, r x n j tt » 4f *P 0 Us ? 

[ 0 0 5 0 ] 

CtllCiD, h 7 > 5? X * M 2 , M7, Ml 2, RtfM I 7 « » * ft ^ ft r x 4 J , Tx 

2 j , rx i j , rx u T'65ot\ cne.oh7y^x^©y-hi:^7')y kkic 
a3**E*#*.*fc, *nfnoFl/>fylil{li. 4 : 2 : 1 : 1 © It * fc * 5 o 
[ 0 0 51] 

* K » tttBftiJ<SHal8S50©i)^ttOV>TittWr-S^v a 8) K , h 5 > S> X 2 M 4 R If M 6 
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6 ft S C MEIgS i: , * <0 X << v * y 9 *?T? * * b 7 > 5> X * M 3 Rtf M 5 © »IC* @ 

Btm^tfA^^-r-yf-Att, «»*i>tHi"r*i:*£tti (on) k * s . 

3: # f£ AS f§ T* f4 , lo«;X;H 8i'6ll*i!l:lllt5t*l£tt. 1- 5 ji s (1 
/64) ©$W©#Rtffiflff A7JX^ -y T^A 1 (ON) IC?tl, SlnftigVh (5V) 
^6fittRh-ARlfRh-BK**««ttie*na. iS!K, 94. 5fts (63/64) 
14, RttH^tTAt/X-r -y ^ A « 0 (OFF) fc«ftT, ffi ffi * It ffl U fc / X ;U O f V * K 

[ 0 0 5 2 ] 

W*tf, A = 1 , B = V x (7toytE) , C = 1 , SlfJ 3=lt'iUf, XNO 10 
Ry-hX 1 OffllflAttllCftSOT. C O til * 1 . A-l#ANDy-hX2KAA 
fn, ANDy-hX2<Dffl^(ilK*5. ioT, h 5>"^^>M3 BO NK45. 
$ Its XNORf-hX 1 OCHi^tf lt'$5tf(:ii, NOTy-hX 1 10lB»ttO 
t? 35 5 © T* , C © Hi # 0 t . A=ltfANDy-hX3©A*i:45'0'P, A N D y - b 
X3O(H»tt0E40, h7yfX*M5ttOFFfcftS, 
[ 0 0 5 3 ] 

F-CfcSfctfctt* «ffiRh-Afr6h7>S>X*M3fcft»a<i«ft*ff» F- 7 > X * 
M6li, h^y-^x^M 5*<0 F F 4i0tliS(iiStv4l/\ 20 
gfc, CM@gS©#14tc<j;'?> h 5 > S^X * M 6 ic ftfl&A^iffinft ^ £ t K it. V 9 > i> 7* 
^M4tCt«)5fl(4i35tnft^c S 5> £ , h7>->'X^M2liONT*S5©T\ ± » O » £ K 
« , h7y^^?M3, M4, M5, R(fM6CH, F5 V^X JM 3 /c6M 2KO* 

[ 0 0 5 4 ] 

C ©tffglCio^T, JgJiiaii V h ©ftEtffrfr* H 5 V5>X*M 4 Rtf M 6 KttftW 

a aw r, striRh-Atwat^Mh*. 

& ft , h ^ y ->* x * m 3 i4 ft at # ^ n s © ? , ft»ttfiiriRh-A*iftftfc», f- ^ > 
5/* x * m 3 n fc a tft r h - b « t ic # « -r s o h 5 > s> x * m 3 ffli tc sn fc ii 7?ft ii , m*\ 

R h - B M fc 73ft n ft ft «l (4 , O N T* i6 5 h 5 > 5> X 2 M 1 £ iffi tl ft ft , f 9 *J V Y it & 6 

tl 5 o 

i,t, JgftRh-A^ffijnRh-BtlCjJttn^ftiftte. R h - A > R h - B 
[ 0 0 5 5 ] 

W ± tt , c=i©*f£T'£Stf, ^(;c = ot'2&5^^> T ft to 15 , <Iip]£foW1#;iX'f 

•y^.COX^O**llft6*fcJ8^' (^WftO^-f^A, J 3 (4 , ± 12 t Ih] «HC 1 t 1" 
§ ) 14 s JMTO<t-5tcftSo 

C = 0 , O J 3 = 1 T* tb 5 i: t K it , XNOR^-hX 1 0 ©Hi Att 0 i 44. C ft K 
±0, A N D y- F- X 2 © A 7J 14 (0, 1 ( A = 1 ) ) i: ft S © 1? , ^©tH7Jt4 0fcftS 
. *5T, h7>^XjtM3ttOF FtftS. 40 
£ ft , XNORy-FX 1 OCHiAA'O t4ntf, NOTy-FXI 1 © tH tt 1 ft * 
© T* , ANDy-FX3<DXAtt, ( 1 > 1 ( A = 1 ) ) t ft t> , F-7>*X*M5»4 0 
N (C 4 4 o 
[ 0 0 5 6.] 

F^y^A^ M 5* ! ONt*5i:t, F- 5 y X * M 6 14 ft iffi flit n 5 # , CtltCM 

m © # 1* ^ e> > h 5 > ">* x ^ m 4 tC t> ft ifi Sit ft 3 o 

<fc o T , S!a«iRVhK:J;»K « St R h - A , F?>"^5'M4, & F- 7 :x ^* X £ M 6 
icftiffitf iftftSo fit, ffifci R h - A IC SKftfcftfttt, ittUn R h - B tcjjftttS ( F- 
7>->'X?M3liOF FTJSOf, gmRh-A*iJSnttlfc:ftj!St4h7>^X^M3ffliJ 
ttt»«Lft^) . K 7 > >*X * M 4 lC}3&nfcftffit{4, F7>->'^M3tfOFF 50 
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[ 0 0 5 7 ] „, , . - 

«±* 9 , c = 1 T-fc* i: t Efi, »fiiRh-A*«n;fc*«tt, a^Rh-Bi|iJi:h-7 
y 5; 7. * M 3 m t E L Tiffin W fc , C = OT'$SttlCli, Sfi R h - B E tt , « 
ffi R h-A**ftfc**©fl!U h5yy"X*M4£iffin/-cM#A l ?>itto 

«SiR h - A &&8tR h - B t E»n**Ktt* Rh-A<Rh-Bt4S. 
fit, ZCDltmii. C = l i:C = Oi:T'Jtfti:S^o 
[ 0 0 5 8 ] 

[ 0 0 5 9 ] 

ft « , ttiOMtt, fl ftMW * * v * J 3 © * 0 N / O F F © t * £ 0>J L fc , « 

filSiJ»*W -y * J 2SlfJ lft«6KON/OFFS«ftlf. * < , JgftR h - A 

£ft#[R h-Bi:K»t«»i*»StSCi:* , ''?«5. 

?"ftfrt5, ffl ft M 8P X -f » * J 3E<fcD, h5V5>**M 4 RtfM 6 

KtA'tn. *fc, fflfall?J»*Wv*-J2EJ:?K h^y^X^MQ&tfMl l ic 1ft 

tf»«lllt4Ck* ,, P*. * 6 E » M A ffl 8P ^ W «y * J 1 E <t 0 , h7>'>*X?M 1 

[ 0 0 6 0 ] 

^ M9R tfMl 1 : h^f^Ml 4 & M 1 6 = 4 : 2 : 1 © Jt* © F U W > *»* 
j9SE -T c £ # T* * £ . 

cnE«fc»K *KnS©fiifa#fc*> IflMx-f^j i~J 3©3Vfvh*ffl^T, (J 

1 J 2 J3)"(0, 0, 0), (0, 0, 1), (0, 1, 0), (0. 1, 1) 

% \ i , o, 0), (1, 0, 1), ( l , 1 , 0 ) , R ( 1 . 1 , 1 ) © 8 X r -y 7 
E ^ ft * •£ 5 C t*'ft5. 

$ fc , h^yy-X2M2, M 7 , Ml ZRtfMl 7 0y-hfc^9!>yHIIC4**tff 

J± * tt 4 : 2 : 1 OSST*, ixf--y:/Sfc9©{ifa«£S*-3;:fc#T-££o 
[ 0 0 6 1 ] 

COiHl/T, /X^l 8fr6il»« , IlSl4< (0]glK^©Sia^{if*©ffiEWUTS 
fc , f& 75T ffifl E 11 1*0 5 * T I tti T 5 C i: % T* f 5 . 

t ft b *> , H 6 © W T? »4 , J 1, J 2 , R tf J 3 © A * ffl E fS C T , 800fil0^tt 
^©ffiBE tf?^ S 6E, C=ltC = Oit, & ?iS © fil fa £ fa 

* y 1 8 ©M £ fa E ^ Tfl&ffiH E « *) m * 5 C £ t 5 o 
[ 0 0 6 2 ] 

ft ts, E 6 T?fJ, J i~j3©31f-yh©*Jli(l#*ffl^T8®l8Ktt»S©i»ta^^*iB 
0SS^^ffl-rsctE c fc^.MjS©Sft5#?¥gtifeH©^^©^-f^* > ^fiBf i: ^^^ 
[ 0 0 6 3 ] 

£fc, 0 6O«T'tt, Ht, 20©WJgtfL<*l 3*t»L> X* 

e *5 v> t -f > * # M us -r s c m s is (^.m^^mm) timiSRttsiuift. 

cmci6f, 2 o©58&Jft!n<* 1 3 © SJaffl * IQ - i: L , It 85 * t «f N © * 
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J5(cii, %M«ta#i 3 tcS&ftSHiffitilfcg* % c t t . « M * * f «fM K: « MS * » 
[ 0 0 6 4 ] 

ftfe, *H*««-e*J»«K* l 3 * 2 o Ufc©tt. ft MS* W-T 5 c i: ft< + #K£ffi 

RLfefeO*ffl^8Cife»Ili1?*«L. *t,*fc58J»Stittt 1 S^ffiffl-eTT, >f > * K 10 
11 2fa©-r>* («{*) Mtf»»t*J;54i***-fl«40ft»T*'T*A^ 

o 

[ 0 0 6 5 ] 

3«, &-f t t«i«t»i«nn^*Bttfti\ -rftfc-s, 1 o©af*ft»&ft 

[ 0 0 6 6 ] 20 

£ e> K , x^;V^-##©tt7?OiSiJ89i:tT, *[fc«£HSMS*ffl^*<0-Cttft<> % M 
fi*i*l3©a?a«41B«±Ox*/l'4 J -»fliK:Sa*K»*TW»-r*ci:t,Tt*. 

[ 0 0 6 7 ] 

|7(J V B 8 ffl * K » ^ 'V F #4 ?U <D "\ -y F W % ffl ^ T Jfc A L F y F % * t fc T- , 

ffitStOttS. ft & > 0<D££/3fatf/X;l'£>Mtf?jfa ( X 7? fa ) T' , ± T ?J fa # It 
IBit&ftO&ifr/tfa ( Y # fa ) 7£5o 

[ 0 0 6 8 ] 30 
$ , 0 7 IC *5 V> T li , wy^o«»o»5HttB^, 0 * O (1) ~ (4) 0 £ ti 4 S « 
icffilfaRjtgfcftoTfcO, 1 9KT F-y h^yf02 5 % it « WttH C i: 

i»tilOf7**b (ft fa ft L ) tt (3) KK£?ftT^«t©i:t«. 

[ 0 0 6 9 ] 

iCt, 137 (a)«, 4f@©^yF©5%3{@©^yFfr£Rtffl£ft/c?£r8lCcfcD£< 
-jLftFv h D UlSLTl^A 5 , P1|<D'N7 F £ tt W £ n fc ffi (t . F» F- 

d i ic^tbfia-rn^w-rs k » hD2%jgiLt^5, 

ZtDfctb, F-y b D 1 tt3fe©«»tftfo;fc9£«ftD£oT*SiSti5fe©F-y 
t) , KyhD28ffi(0l6C«aofii:4*. LftffoT, filf ntfft^ttKJlS* 
n S ^ £ * * © ft a , F»FDli:F»hD2«)ll»»fl»7*!). KvhDlffUO 40 
gfl # £ F-y FD 27£tt©»#0#fc8, WHfofiEfcfftTS-a-^CiifcftSo 
[ 0 0 7 0 ] 

LTs SOOifflO'N-y K K. 5 / X )l & tB 5 n 5 $ ffi <0 tB £ fa * £ fflJ K: fa S 

n if , F 7 F D 2 F 7 F D 1 1:14 0pV\ fit fi 1* tl * & m * & C t W T* $ 5 . 
[ 0 0 7 l ] 

07 (b) « „ 07 (a) caiTF7FD2*tiK9B«*ft«a*r»LT*!), « 
$©«$filfitft3:f3:-&L, F7FDliF7FD2i*'14^9T, iiBfn*^te 

07 (a) 0ttflB-e«»©»»ffiHtf-SLT^fc3fl0'N-y FKHLTtt 50 
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% 07 (a) kHIO*iT««**#S*T^i. 

- -H - £ <o 3 m <o *\ v F fc *f L „ iiot^cfiif n^gc it^fc^'y KiciHii 

, mmvm&nfattmfazv, m (2) $t* k* nfyf-o2 5 %n 

«■ « # (4 a £ £ f'J fc & » £ # t v -5 o 

[ 0 0 7 2 ] 

C © J; 5 & tt tU ^ IbJ © fil fa 14 , XU>*#ft> Xtt^»F^»^C, / XfrKtt&t % 
U#ffiH-fft*MIE*Sfc«>0T-**EttLTi3*, * © IB tl 2 n fc r - * fc L fc ^ 
[ 0 0 7 3 ] 10 

* fc » mm<Dmw\a.w<Dm&&. igissnfcFy Hfl)ttifhKB5f, k y f tm m <o 
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